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I, WTPODUCnO* 



P«%rvlMB it an airtatimiilTig nwraa of Inbrlaan^a^ an4 

ln%ama^i«nal bom nritara Iwr* tana ao far aa to my %lMt 

■o^ani aars ara faacbt alMi and for ail. IhUa ttaara aar ba ^fftnnoaa 
of arlnlaa m %o lapa r tawoa of ya% r o t aa» la rata b ta n %a aarl4 polltloa, 
tbara can ba ao dMbi taat aara lodiar ara fought and aon with all. 
aodam war faro la aaahanlaad aarfara^ an4 althaat patrolaan aaahlnaa of 
wmr ara aaalaaa. 

Par tha foraaaaatola futaia patrolaaa haaia tha liaia of 
atratagla aatarlala. Plamini far mr aaat ha glahal In aoapa, and not 
anljr mat patrolaan prodaetlan ha aafflclant to aaatain a global war^ 
bat faailitlaa for handUiig patralaaa fhala and athar prodaeta mat ha 
aaitid>Ia for aap;ort af tha acmd feroaa tndar atir altaatian. Modom 
aarfara^ than^ doamda that fhaXa ha dallwarad ta tha oaUic anila wharar ar 
tbay ara» and in auffleiant aaantdtir and (jaaliljr to parait thaaa tadta 
ta mrry out thair niaalona • thia rnana adaquata fhal aappljr for ahlpa^ 
aahaarlxiaa, planaa, tanhBf and tahielaa. 

laata and aontanlnatlao mat ha hald to an abaolata ninimn in 
tha handLiag af patrolaiaa fnala* Raduetlon In loaaaa dna to waata nat 
only oo na a n ra a fhal hat aaryowar aa wall. Cantanlnatad f^ aan ha Juat 
aa dnagarooa to nilitsrjr aparatloiM aa aontaninatad food ainaa it aan 
ianoblliaa thaaa ahlpay planaa, tankSf and wihlalaa la forward araaa, 
tharabor axpoaiag troapa to anaaj flra. 



Rafara ae aa aora llstad in tha Blblla;T*P^* 
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A rarlav of tho offonolTO ncvoO. opormtlocM Airing *orld l«r II 
dloelo— Ukot Boot of tt»M oporotloM voro uRdortokoo for %ho purpoo* 
of Mitlac and ootaiblialdim advoaeod b ag— froa «hl«h fUrilw offaMlVM 
ooald to aowitod atid aapiporiad* Altbottcb anooaaaftel la aoialiic aad ualac 
a to a o aad bMoa^ li om a p ya r a o t ttot laprovad faoUltia«f aq^lpaont and 
taaknlto— «tona naadad^ ^TtioilMrly ahara Aha hawrUimt af pa^»^l<w ^toXa 
aaa aonaanad. Inatallatlooa far bandUiic ftola at a dr a a ea d toaaa ara, 
ttorafora^ toine atadlad bj tto Araad Foraaa alib a viaa to iaprorljie 
th aaa faaUltiaa atoravar poaalbXa* 
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II. njuori 

In aiddiiioA to •ffleloncj, •lj^>lieit]r of eonitnietien and opera- 
tion ara hlc^7 daclrabla vhaxa advancad-baaa bulk-patrolaun faala 
handllni faciUtlaa ara eoncarned. Standardlaatlon of Mtarlnla, nathodo 
and praeadurao tanda to faeilitata eonoimctioo and {ronota afficloni 
oparationa of aartlna baaao. To tM.a and tha IMuraau of lards and Doeleo 
t)oa daslfnad fttstctdonal conponHits for adrancad baaa ftial faciUtlaa 
taah as t>ioaa shown in rifurao 1 to 9 inclualva in tho AppandiX| and 
oparational InotruetlonB ara containad In Hasy Lapartnant pwbllcatictis 
•.aeh as tha Fuol Lapot Nandbcak.^ 

Mat all of tha prablans ralatlag to advancad baaa f^l handUnK 
ara taebrvlcal} hotfaTarf in the analysis to follow tlm prablsna cenoidarad 
hare boon In fanaxal Unliad to those ancowntaiad In tha field which ara 
basically of a taehnlcal naturo* Ths pwrpoaa of this study Is ta clta 
dafacts and advanaa aodlfieationa and Inpr o rans o ta for thair oorrsetion. 
firlafly otatad tha nsjor pieblano in this catofory ara as followsi 

(1) losses of piodweta ineurrad and nan hours raqulrad 
Inddaot ta tha handllnc of diiss«ad fuels during 
tha assault phase of ssiphibd.ouo operatloos. 

(?) Tha need for sK>?a rallahla aaa leading linaa 

inaswueb as failurs of tbasa Unsa nay seriously 
hawper or praeluda Tital fueling oparatlone of 
flsot unita. 

(3) fhort useful Ufa of ataal plpallnaa and tanka duo 
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III. KATAL ACTANCID EASff 

Aa<mn 9 *A prlaury rLssIoci of «4iloh !• to support 

oortijw ofOTAiloM ot tho orasd foroM» la a fOMraX toz« tfoaignatljig a 

bOM loaaio4 la or aoar faraard araaa oaialda tha aona af tlw Intorlor* 

5aali baaoa aro daplograd aftor doeXarailen of ao fa rc a n p y ar upon aoblll- 

aatloR ia diraat aupport af aoadotant unita a«d ara aaually af taaporary 

S 

aarilaa oonatraetloa* 



f 








A. Tjpm «tt Atfvan««d 



Ttff mm Mvaral ttmml typm of o^tvaneod b*MS in Vorld 

nst 

(1) TboM MtAbllahod %o bold thzvAtonod 
vrmm ««Mb m Kodiak and Adak^ AImIm* 

(2) ThoM Miaibliahtd m pari of or W protmt a 
Ujw of otipply and >o—unieAtioB stieb m tboM 
in Braail and Sanaa* 

(3) Tboaa a^deh aanrad aa baaag for dlraet affanalra 
ofaratlona auob aa Tinian* 

(k) Thoaa atidh aarvad lo naant ar n^ipoH fWrtliar 

effanaiaao aaob aa tha aapbibloaa baaaa in tefland* 

($) Tboaa ahlah aara a aoaAdnatlan of aararal ar all 
of t h aaa aaah aa Oana* 

( 6 ) Thaaa ahi* aata aaUbliatiad baaanaa of an 
Inaglnad itraat and ahlah t 4 imad on% aataall/ 
to ba aafa araaa aaah aa tha aator-iorpa4» baat 
baaaa on tha aaat eeaat af Caotral and Soath Aaariea* 
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B. Tjpm of Adranood Bm« Faal Inatallationa 

Vorld War II adranoad baaa inotalXatioiM aanallj Ineladad 
faeiiltiaa for raealTiai, storliHi^f and diatribatlac hilk patrolaia fViala* 
Ra tm faal ^iaaa «ara aaaatljr allka, yt %tmy ba elaaalflad aa ona 
of iao ■antral ty, ri*,, (1) ptraantni Inatallttlona on prtaar baaa a ^ 
and (2) i a a p orary a d r an atd baaa InataUatlona la famard araaa. 

Cor.atruciiaa oo ptmanant baa a a oatalda lha eoatlaenlal Uaiia 
aoah aa Arfantla^ Haafbandlandy Baraadaf Trinidad^ Raaalian lalanda^ 
Jobnatoo Island and Mlclaay aaa btfan bgr aontraetora btfora or ahortlj 
aftar tba Japanaaa attaak at Ptarl Barbor* la aoaa oaaaa tha eontraetor'a 
feraaa aara raliatad bgr Vasal Conatruotlan nattaliona (Stabata) abo 
ecaplatad tha canatractloa vark* On thasa baaaa tha fbal Inatallatlona 
art of tha paraanaat Ifpo^ L«a« andM'eroand ecncrata or ataal atorafa 
tanka, aaldad ataal plpallnaa, ataVionaiy jaifilni and dlapanaliic anita, 
and foal plara or faal cbcka« 

In daeSdad contrast to Wia p>raanant faoilittaa aara thaaa in 
tha aaaand groap, tha taaponay adranead baaa Inaiallaiitna in fonakrd 
araaa, partiaularlgr In tha Paaifio Oeaan araaa naat of tha Paaaliaa 
lalanda. It ia prljau’Uj this igrpa of installation that will ba dlacaaaad 
in tha falloalnG paiiaa* 

Tor tha aoat part, tha oonatractloo of ahara iaatallatlcna at 
naval advanoad baa aa In tha faelfla waa aacoapllahad br VavaX Canatruoilon 
Patt allona for tha aapport of land, aaa, and air foroaa In tha war 
againat Japan, and for tha noat part tha balk faal Inatallatlona eonalatad 
of boltad ataal ateraea tanks, ll|;ht waight, froova oeaplin^ pipsUnaa, 
aiMl portabla panplng aolta. In ganaral thaaa natarials mad oqaipaant wora 
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illMljwtl l9 ahlpplUc •pae* and ««ighi> amA for aiii^plo a p — dfcr aroctlon - 
dMlgH eharacUrlatiea not neoaio a rlly oocKkoit* to Uw Mat •ffioloDi 
•poratloM or to lone lift. Fi^irM oa Uw total otora^o of tMo ijpo 
oTMto4 during Vorld lar II aro not OMlXabLo^ b*t afipreKl»ato.ly 3»^00y000 
barrola of atorago aoro atUl «aaU.a at baaoo In tha Paoiflo eightoon 
■ontho a/tor VW Cag. Thia atorago* thiraforo* nat onlj oorvod tlia |k1* 
wtuj purpoaa for litlah it aao oroetad* bat alao tlia Vaty'a poat*«aar naoda 
dirlng tha aonaidiat liaetia danobiliaatlcai porlod) notaiftJiatandliic tha 
foot that litllo or ao aorroaioa pMtootioii or aaintonanoa oao proridod 
thaoa togporaiy Xhailitioa. Sail «od a ln e a pha r ia cozroolan in ooat 
Xoealitiaa in tha Paaiflo ia aorora* /at tarn tanka «ara rvao painted after 
araatlon and* anoapi for a llttla paint hora and thara* pipol 1 naa nara 
proaldad no proteotian froa aorroaian* 

Kangr of tha foal ajatam at naaal adrmoad b aoo a aara orlglnaXl/ 
dapandont on aoa loadiag iljwa for roaalvlng from and dlaoharlng to taficara, 
(laaallj thaao linao aara tha flrat pari of tha ^teaM to lhil« Tha noat 
ionaoa fallaxte aara doa to tho oahnariwo hooo portiag or tho heao aaid 
oandjig boar balag oarrWd oaajr bf aaao aatian* or failaro doo to tha 
rdptura of tho pipolina ahiah aecarrad aaaallj at tha point ahara it lagr 
oaor a aoral raaf • I h a r aaar praotleabla aahnarina llnoa aara 
with fhal teaks* piara* or jattiaa. 
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C . AnphibioiM Op«nAiant 



0«for« i)r>M •bora facUiUM oo«14 ba oonstn»cW4 la Um raelfle 
0«MM mrtm It mm, 1m aoat — aaa, aacasMTj t« first ssotvs islands tor 
bssss tgr sssns of ssphlbiess opsrstloiis sgsiast ihs Jspsnsss sho hsld ths 
Lslsadi » nsMss lila Qssdslsmsl, Tsrsas, Kssjalsirif Inisstskf Pelilcu, 
Gssm, Ssip«Mf sad Tialsn ars ^ms i y s c w s vltli ikt ism saphibloss ssrfars* 

In ilisss SMphlbloss opsrstloMS, sad partisulsrlj dirinf tbs sssmlt phass^ 
thsrs sxlstsd s aajor problsa with rsgsrd to ths handOLlac of fsals* (MtU 
Sttffleisnt arsa sosld hs slssrsd of ths sns^r> Md balk AisI plpsllnss 
and storafs could hs srsctsd* fsal ass sspplisd ia dnsas* In additlan to 
bsixig nsstsful ths asihod of handllac drasaad fhsls ilnsM ahlp is shorn 
ra^lrsd sxtsnslra squlpaanif labor^ and tins* It Isy tharsfsrSf doslrabls 
to sliainais ths handliaf of dnunasd fssl ovar ths b a aob ss as sarlj la 
ths assault pHass as poasibls* 

Aftsr a stu4r of World War II opsrmtlons» ths Onltsd dtatss 
d«rins Corps ssUlasd la fsnarsl ths rs^irsd MUltarr oharsstsrLstios of 
bulk fhsl hsMdliae sqolpaMnt for ths assault phass, riat 

(1) Cspahls sf dallTsrlAtf s ninlBSUi quantity of fyMl 
par dsf par Warins dlrislan (not inoludlaf arlatlon 
products). 

( 2 ) Cspsbls of dsUraxlng fWal with no rshandllnc ot 
ths transfer lias or asress the bssah* 

(3) Cspablo of iastsUatian bjr snaklllsd p srsonnsl. 

(k) Transportabls 

( 5 ) Capahls of handUnf notcr gasolina and dlsssl 
fhsl alMultansottslp. 
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(6) Mbo<!^ —rl— pT«M«tloii acMwi Ui» hMMrd 
•T flr«* 

(7) of rofftir Md —In ini — 1« tho flold, 

Tho KoMorot) md CovolopMnt Board Is^ thoroforo, dorotlnf otiK!^ 
to thi intorla porlod botooon IBo tiao tho Iwaoh io ooourod md timo 
i»fk forao eon be orootedf vlth e vlev to rodeoing the fwrlod of depend* 
enee on drenood fttolo* The nark on daelgn and toeting of the intorln 
oyaion la balng eloooly ooordlnatod eith the United Bta t ea MarlAO Corpa* 

Soooral appro o o h oa to the pro*blan of iranaforrlag bulk fuel 
fren tontor to ehere have been or are being eonaldored. In gOReral theee 
oonaldwatlena Irrvolve the eee of eaialing eraft or nedifloatlaMi thereof 
aeah aai 

(1) Uedifled L9T 

(2) LCTF and T)QOB pljlng between t i b er and #iora 

(3) Converted fleet aobnarlne 

For purpoeea of handling fbel on the b e eafee e in the bulk» too 
eellapalble atorane tanks both of 1000 barrel cepaaitF are under developaenti 

(1) A pUloo-ehi^ tank of plUbla mterial 160* x 12* 
end oelghing 2b00 po un de ohleh ean be relied for 
Btiipnent in e peekofe 13* x it* x U'» 

(2) A deel well tenk ereated by aeepreeeed air re* 
eultlng In a oyllndrloal oontalnor X> feet In 
dlaaeter and 8**6” high* 

LlghV«iiei^t eollapaible hoee haa baen developed vhieh eon be 
aeed vith an Interln fbel eyetan in lieu of pipe* This hoaa can be die* 
tiibated from tmcke at abcnt 15 nil*a an boar* 

Portabla pwnping units for an Interin ayaton pre e ent no partieular 
problen inaanuch as aaitable units are avellahle over a uida ranga of 
oapaoitiea* 
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£>• faal« nwdljid at A d r an aad 



Curiag -•arid War II It aaa naeaasaxy to provlda tulk haadllag 
faollitiaa aahora for fWal oUf diaaal oil^ aad caaallaa (aotor aiid aria> 
tlon (radaa)* 7o this list fuaX mat near ba addad* 

U raal OU 

Tba prinelpal aharaatariatlea af foal oil ara flraa la foraaa 
af Slilpa spaoLfleationa*^ Tba aaat lapartant prapartlaa tnm tho atand> 
,olnt of balk plant oparatioa art riacoaityf apaclfio erarlix^ atabilliy^ 
aoopatlbillt^, aaiar and aadlaant aontaat (B*S, and * and 
InflaannbUlty# 

Tba tao Ka^ pr^6^ of faal oil la jaaaral «#a arai (1) lr«da 
I »r Spacial vith a naalmn apaelflad rlaaoalty af 22$ S.S.7. (0«i*6 
Stoka) at 122^ F. ($CP C) and (2) Qrada II with a nawl— i vlaooaltF af 
1$D S.S»F« (3*19 3t o ka a )» Tba lavp Spadal faal oil ahiob la uaad ax- 
oloalaalp In ataan drlran aodjat ahlpa la a ralatlaal/ fraa flaaljac 
liquid ahid) oan ba atorad and tranafarrad vLtb Uttla or no haatlne la 
alld cilnataa* Crada n ra^ilraa aom baatlnc, bat can uaaally ba 
tranafarrad at 6$® to TCP f* 

Prior ta about 19U3 ' vvy apadfiaatlona rafarrad to tba e^'wdaa 
of foal oil m A, Bf and C* tt mlw r ”C* beeam a aalLcxiaial tara uaad 
both la and out of tha Nai^ for a viaoowa oil of ab(sit 300 aarlmn 

Tlaaoaltj* It ma fraquantly rary dlfflault to handOLa thla erada, and aa 
au^dlaa on hand mra axhauatad bumara vara aanvartad for aaa with aithar 
Wanrj Spaelal or Crada n foal oil* 

Tha apacifloatlcR Unlta of API gravity for Waxy AmI olla hava 
no diraat purpeaa oUnr than to insura that vatar will aattla fzon tha 
oilf tha aattlanaot of vatar obrioualy balac nueh alomr In oil having 
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dHMlty M Um mlmr than la lifMar alia API 

ggu9l%f)» Rmirjr tpaaial amalljr rvM ateiit lif API Itiglar than Brada II » 
bat aitbar aan ymry ovar a kf* ranja* Craotead faal alia aanallj haaa 
lawr API aravltiaa thaa atraifht van crada raaidaala af %Im aaaa Tlaaoaitj. 

Tha atabilllBr of a faal all la tliai p ra par ly af tka ail ahlah 
raalata alude* foraatlon and aadiaantatiaa. 11^ utitll abeat iaQcs%]r->fiaa 
y a a r a ago mmx fdal alia aara Um raaidaaa froai tha aiaipla dlatlllatlon 
of crada oilf and vara aa ataUa aa tka «Mda frek alilob tkagr aa « a darl^d« 
Haaaaarf ahan eraakad ftial oUa flrat aaaa Into gawaral aaa dirficalUaa 
fro« laatablliiy daaalopad, Tlia aaat trouMaaoaa afr«at aaa tha f o fa 
tlan af aahaiant da j aalt Ik all ha at a r a, Tha eraaiMd oil har'ng had ita 
aa la aa lar atraatora vlolantlor dlataibad aad ra a r r ai )ga d in Hm araaiclaif 
praaaaa« eawh tna ad W andarga alaa ahaalaal aliaasa ahiali aaa aeoalaralad 
tgr ra h aat d ag. Aa a raaalt of an Intaaaita atu^ af tha atabllltr of 
ara^ad fual by tha raf l na ra and tha Vavy, a foal oil af raaaawabla 
atablliv aaa yradaoad aadar aontroUad rafinary proaaaaaa* 

It aaa alaa aoao aaldaat that araohad oUa aara not alaaya 
aoapatlbla, l«a* taa oUa fraa dlffarant aoaraaa and af diffaraat oakpoal- 
tlon al^ ba raaaonahiy atalOa IndialdMllyf bat alght raaat aith aaab 
athar aban alnadf dapaaitiag aladga ar baaaadag anatabla and taading to 
boild ap dapaaita an haatara. P aaa aa a of tha poaalhiUtar Uiat diffarant 
aMpaa nt a af fbal ail aay ba i n a a^tlbla ^ it la daalrabla to tranafar 
and aiora tha tfilpwnta in aach a aay aa to areid alKlfic* (fndar aartlaa 
aendltiena aad at advanaad baaaa> it nay nat ala^ra ha poaait^ to handla 
abipaanta a ap a r a talyt h o aaair^ aH affort praatiaabia ahoald ba nada to 
hold wAjAm^ bo a ainlaan. 
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L'lflMl C\Mil and tellar f\Ml oils 4ra •vw aer* Uk«ly t« b« In- 
■g^atihta* D1 m« 1 oiX ta • atmcM xun em ail of paraffliilc 
;»’ 0 parHa« gait* dlffaraat la aafeuxv Tnm eraolitd IVial ell. Hat ovar 
par oaai af ttaaai oil aaa ba addad to Aial oil althaat danfar o-f tlarof*- 
im tml aU off apaaifleation. Caataalaatad dlaaal fiaa ahipa* 
laidwra or olhar aoaroaa aaat ba baadlad aapa ra taly and nai pa^Md lata 
ftaal aU taaica* 

Fbal ail omtainlnc aavaral par oani of aatar aan oftan ba 
baniad aaaooaafWUjf bat it ia aonaldarad onaatlafactoiT for naraal aaa* 
Garalaaa kandllag or aacidant aagr ineraaaa tha aatar eontant. It may 
Ina r a aa a din*lat aarlna atitpnant fran aaathar^ laaka^ and oandanaatlen* 

TIm aatar nap ba *fraa* aatar ia ahicb aaaa it will aaitla oat in Mno^ 
or it Mr fom a atabla aaMlaian ahi^ will navar a»ttla oat* Vary 
apaa i ftaaticna Unit tlw anoant of i w,, aara aatar balng pomlttad 
•ftar tha oil baa boon abippad by ooaan tanbar than at tha raflnaty* 

baitinr Roar Ipa al al nor Wrada II faal oil la loflaanabla at 
ordinaty tanparataraa* Tbay baaona a fira baaard only ahan aenatMag nora 
inflanaaMn acta aa a atartar. Tba flaah point ia art at l$CPr» nfal— 
br Vary dpaalfioatiana* A taaparaUira d^ffarantial af 1^ F» undar tba 
flaah point la aaaallr anpla for a aafatp faetor. ihaa Ibal oil la atorad 
at tbla tadparatara ar balav, tba aapar althoaiii eo^baatibia In ohaaiaal 
aatnra ia toa dilota to IgpdLta ar burn* In otlnr words ^ tba w ap a r air 
aixtara in a fbal oil a t eraga tank that ia aafflelantly aeadar ttw flaah 
paint af tha ail ia b alo w tha loaar Unit of an^laaibillty* 

Tno typioal a dna n aad baaa laraata of ahora raoairlnf and ataraga 
fBailitlaa for faal ail ara ahaan an Pitura 1 In tha Appandlx* Tha P-li 
nartham fbnotlonal aonpooant (Hat of natorlala) ia daaignad far uaa in 
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ttort hTW gli— i— (atow f Ijr 31^ N lAtlt4kb) irtMr* Um fa»l sil 

«Mld rvqalM ^ f«alllta%« hMrillwc, Fq» 1 oil fMllltiM «lio«n 

am n jKW I «9«14 ¥• s«aiWuoi«d prlaurlV for AmUhc oaifay hmtm mo 
M^arttto ih«r« dlatfiaiftilea my^mm mmIi •• «0ol4 bm rvftLrm^ %o mmnrim m 
«t 4 N« pomr plant ar atnan av ap a rat a r plant ia I nal n iad m tha dranlac* 
iltkau^ tlM iaialla ara not a acw on tkia plan tba pApalinaa and panpa 
far Wm tank fan nonXd ka ao ecamaatad an ta paralt tha ftaallaf af ahipa 
fvon ahora aiarana tlnani^ tha nana linan «aad far f illiaf tha ahara atar- 

t. »laaal Oil 

Elaaal faal #41 af VaiQr a«>aaifiaatjiaii la a diatUlata* a olaaa^ 
eanirallad and ttannuhly rafinad prodaat» nornall/ pala jaUna in aolor, 
and aonparaUn to haroaana asaapi far a laaar aalatllilQr.^ Vary diaaal 
far tlfli ap aad anciaan ia la na aap aonparabla ta Un h aaalar pan oila 
and hl an d a ahinb aara fomarlj aaad far alov apaad narlna diaaaln, 
partiaalarljr aiMn air Injactioo aaa aaad* 

Tha apaeiflo af diaail ia af no partiaalar inportanoa 

and ia not aaaarad ky apaoifiaallana* It adLU ararapa aboat 0«9S ar liO^ 

ATI. 

Idaaal all haa a ralatlaalr lav rlaooal^ and ai ardlnaty tanpora- 
taraa it ponpa and floaa alnoat lllia vaiar« Maty apadficatiaaa Halt tha 
rlaaoaitr to to 45 KV H l(xf F. or appraaiaaUly 0.0t5 ta 0«06 atato. 

Invgr dyiaaal alno haa a ralatltnljr low poor pointy tha peer pednt 
halAg apprwrinataly tha laaaat t n^a r at a ra at vhlah it will flow* Baaarar, 
a rathar rapid aonpaaiing tahaa p l a aa at panr paiai (appraninataly (P F*) 
daa ta tha praaifiltatloo af partialaa of omk and it ia^ iharafortf naaaaaary 
ta haai tha ail ia eold cUnatan anlats a apaeial di aaal faal vith laanr 
poor point la proridad* Thla e oa taaliag pr o party af diaaal oil ban no 
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ntlAiioa W> Mm Iv I nem— la vlaeo«lty ihai affvctu all 

o&l* vlth Itwi r t i ♦■■para.iiir— » feed AmI Is Ulalr W b« rsflnad 

tmm wexj stosk aljios Uhls p ro dssss m oil of food inpitloa shsLrsstorlstios* 

Goisno Miior is o ■■•s rjt o for doflainf Mis Icnltieii qastllor of 
s diosol lMol« It is doslrsMs Mist Um ipiltisii Xs« 1m s dlssol oncisa 
Us so short as y sss AUl t ie prsfoi t snclm knosk and roofh roMRljie* TKo 
Isncth of IsMlUicM Isc dsp i ii sn Vm shSMlssl ssMpos l tien sf %ks A»sl» 
and is dsCinad U^ Mw asals Ishona os Uho estano nnaksr - Uhs kl^kar ihs 
sstans mSUor Mis shortor Uhs lag and Mis UoHor Mw IfsiUlan <|aall%r of 
Uks fssl. Msrs spsarlfloalljr^ Uhs sstans naMhsr Is %hs par esnt of M« 
lyM-a tartan sstanOf a oospoond sf snosllsnt Ipdiloa i|sa&lilss, la a iMa- 
tors M.Mi anstlwr >y dr ssa rU sn of ssr/ poor l 4 pd .tl so proporllss^ ohlsli 
natshos Uio fUsl anisr tost in i^Ulon psrfsrssnss. Tks estaao wsMiar 
rsproosnts sossnM.aIl|r s p psalus skarsotsrlsliss to Mw octans nwMor of 
tsoallns. In a fsaoXlno snttes all Mw fssl la p rssawt UafSrs soaiprsssion, 
and a Isaf sslf-isaiUoa lag is daslrokls to pomli tha shares ts b«m 
pra«rasslsslj and ssa^isly fron tUs flans frani siartsd by Mw spark 
piag Uaforo angr part sf 1% dai o na U ss so a rosolt of praosars and i o n p ora- 
Usrs rlas* 

flsssl oil la nadi nova pansirsttns ilsni all and nsrs 
psnstratlMtf than satwr os far so pnup and volvs stow posklnfB ars 
sanosmsd* Ttw fast that it la liard Us hsM awst Us r tawdU ar sd in handl- 
ing sparotlons and oars asat bs snarolsod to prsvani IsMcs* 

tlsosl all ahsald Us sstsr-frao Misn ossd« Aboard ship eentaot 
wltu natsr Is ns eo ss ory slwn saUor ballast Is sarrisd la bmksr toidcs or 
stwn ths fssl tanks sf rasssls srs prorldsd vlMi ostonsHo fasl oil oon- 
psntatlon Mwrslai Mw ballast sstsr is forosd out mt tbo taadcs and ssa 
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MMMttioaa h/ n o—w > hMpiait dl— 1 dry in thor* 

hMxUtag fa*llltlM pr*Mnt« m partlrular prablaa* PrM mtmr will 
Mitl* wat rwpldljr^ bwt ii Mgr MwatlsM b« mma—ry W filtwr a ad#- 
P«Mtlo« ooa%aliilne a aaall ■MWi t mt waiar wjeh aa aay oecos* If ail and 
aatar ara aall ohamad in a oantrii\i«aI piMp* 

Tha eolor of dlaaal fdal itaalf la not Infwrtant, bat it pro- 
▼idaa a vary praatiaal aod walaaVla naana tor ahaatcLac ta laaura that 
aantaai nation iMa not oaoarrad in handlinf* Tlw (loalLiy af tha tool 
ahaald ba dataminadi bf taatlnc if *7 darlcanlnc in ealar oocara In 
atarafa* CanUnlnatian af diaaal id.th rvan a aaall anaaat af boilar 
fdal anat ha earafhlly aroidad auiaa Mob aontaainatlan aaj ha rainana 
in tha aparation of diaaal anfinaa* 

I^laaal fhal oil la nat aapabla of cl'Hnf off Inflaanabla vapara 
at ordinary tanparaturaa anlaaa it hoo baan aowtanlnatad ^th a aom 
▼olatlla prodbat and» tbarafara« haa tha aana allowdhla flnah paint aa 
Vavy Bpaalal fnal oil* Haaarar> daa to Ita lawar avara^ balllnc tan- 
parmtnra It will taha flra anaii nara anally^ and will aappart a faatar 
srovlag» hattar and nora paralatant flra that aagr ba a eraat daal hardM 
to awtlngnlal)* Alao diaaal oil apraada nora rapidly both on land and 
aatar and bama aoaiplataly wharaaa badlar faal oil nay fa oat af Ita own 
aaoard« A apragr af diaaal oil fran a laalc or lino braak nay ha a«ita 
aaaily ianllad by any flnaa ar hot angiaa aidwwat* Thm^ whlla both 
diaaal and fhal ails ara ralat waly nen-haaardana fran tha ntandpalat of 
tha anount of vapor lhay ralaaaa^ diaaal all nMt ba raaofnisad aa 
pataatially nora dan^arowa and ibarafara warraorba axtra oara in handliac* 
Typiaal naval advanaad baaa fa^litiit for tha raoalvlnc» 
ataraja^ and dlr^ibatian af diaaal oil in hath trapiaal and aold eliaataa 
ara ahawn an fltoro i in tha ipyandix* It nay ba notad tl«t tha diaaal 
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tank faraa ar« mieh •■allsr in capaeltjr than tha fuel oil tank faraa in both 
tha b -3 and L-I 4 eonponanta* Ineludad in tba diatribution facilitiaa for 
dlatal oil la a fualing piar for laaaa to naval vaaaala and a loadiac 
raek for truck and can fill. Qarifiara ara inatallad on tha diatributioo 
linaa naar tha palnta of iaoua. 

3. Oaaolina 

Tha propartiaa of (aaolina naka it tha "problan child* inane 
patrolatm fuola thiara handlijif ia concarnad. It ia hifhlj inflaanabla, 
vaporiiaa raadilj avan at low tanparaturaa, pasaaaaaa vndaairabla punp- 
ing eharaetarlatiaa and ia earreaivo to ataal pipallnaa dua ta tha anall 
anownt of watar and oxjgan it alwajfo eontaina. Caaoliaa containing 
tatraathyl load ia polianaoa uhan avallawad and tha vapoia ara taaie. 

Parhapo tha aoat diatinguiahing faatura of gaaolina aa far aa 
pracautiORf in handling ara eoncamad ia ita inflaaitability. Spacificatlona 
nomoU> do nat roQuira a niainiBi flaah paint far gaaalina ainca thia 
tanparatura aould vary graatly dapandiag an tba azact aonpoaitioo of tha 
fnal. I>ut abrionaly tha flaah point nuat ba wall balaw 0 ® F. in ardar 
ta pamit aaay atarting in cald ifaathar. Tha highly inflaanabla natara 
of gaaolina ia indicatad in Tabla 1 balaa.^ 
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7h« %TM pro§mu% awlly Is trm tiirv* !• Vtm psr o«nt 

I«Mr tlMMi Mm is4^ Tsp«r prMsura tS«p«n<Sliic oa e«spo«itloo sf iht 
i.asAllM* astsr gMaltns of • ssysr prsMaiv Is usssUy 

ssfjpltsd ts fc sso s in ooJttfsr sUassss* 

It MBT ts O b SS T SSd fTM TsiblS I MiSi SXl fSSoUlM sill |^S» off 
sapsss s% slaost ssr tsapsrsfe«rs snsspt ys rli sps la Um asst ssrsrs ss^etio 
ssad.tlonSf sad Msas sspsrs aij fssa s s g l ss t ^ aLxturss slth sir, Tn 
this cow n ss t toa It is Mis Issa sapor alsetarss Mat srs awic"Twi s litas 
Mm isats aMr sMsa sf ssfar si tia ML||Mr sspl ss i sB Halt is |wr saat Mr 
sslaai is rslstissMr Isa* Han asaollns is stsrsd in taiks or other 
slsssi o u a ts lasrs st asusl alasspiisrls tsapsrataros Ma ssasMitrstisa of 
gssslias Ts ssr la sir bseoass so rish Mat ths tsok sopor s*aoo is not 
s«plosiss» tat vapor IsssImc tnm tsak vsats sa4 (Hlatsd lAtk ssaittonttl 
s4r aMr toooas s vorjr ssrioas hsssr\l* 

In vary acil4 ojHastos tks gsaslins vaporlss so slosMr ihst 
Mm isak vapor sp so o boooaoo ORpIoaivs dm to tlis Isa aoaaa'itrstloa of 
vapors* Sash s ssndillsn sksul4 ta sa apas t sd Mana v sr ths lit«14 ho<!^ 
tsafSTStiin dr o p# tslaa 30* r* Siatis slsetrlaltr hallthap la 4ey sir 
st loa isapsiatars a^r sCISr s aoaras of ipmtlaa at sash s tiao. 

Las to ths loac Asta n os ovar ahish hssvUjr seoeontrstod vapors 
san traasl to altlastol/ find s soaras of ifnltion^ casoliao oplUs^ la 
oxtxaaslj dM j s rs a s sad asst ts svoidod sh s r s vsr possibls* 

Jssellas la difflsslt to paap laidsr ths hast soodlUonsy al^(d) 
osndLUona ds net asasUjr aaist at noval sdvanosd bsaos* Tha volstdllty 
of ths prodset aahos It dlffloalt ts haadio svaa with s au dara t o asetiefi 
lift ahilo Mm sbsMwo of luhrlaatlai tsslitlsa sad Its psaotrstinc 
assXitlss asks it dlf fieult to hold alMi ordiiwry shaft and valve stsa 
pssklncSf and asgr result in ssttiac atd abrssioa of theft sloovss aid 
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liners. Pwip« dMlfn»d for othor oorrioo aro ooliM •atlafootory for 
fcawdliin c*aollM« 

OoaoUiM hoo a loo vloeooltgr of approoiaatoSir O.OOT ototo at 
6<f F.f a valao otiiah to acwplataly off tho aoala of tho Sogrtolt Uniroroal 
TloeoolMtar. Vlaooaiirs ikiroforo, io a rolativoljr oniaportaot faetor 
in rooistanao to p&pallM floo ohaii it raaehoa aaah loo aolooa^ lAiila 
pifo roucJoioaa b aeooaa a Tory iarariani factor* 

Tho corroolvo affoot of tha oKfgm and oatar p roacw t In tho 
faaolljia not onl/ eanaaa datarloratlan of ataaX pipallnao and atorofo 
tawfca^ bat inrad ao aa aoala Mod aadloant ohlah aooa oat of tha lima and 
tharo^ dhaiaga paopa or oontaadnaio iasoaa aidaca ada q oa t o trap# and 
atra.tnara arc uaad. 

Ro dUtlactioR la oada batooan arlailco ksooUiio aad oatar 
taaollna ao rofordi haodllat faoilitlao and pracautiona. 7ic«ro 2 in 
tha Appendix ahooa tha atandard lagroot far a 200^000 borral gaaoUno 
tank faro ohloh aagr bo naod for iha atom, a althar of oatar gaoellno or 
aiTlatlan faooUno. CantaoinatlaB of olthar tjpa of foaolino la to bo 
avDldad. Ahllo in fact ootor (oaoliiia nagr baaona all^Uj aoniaolnaiad 
aaid grot bo uoabla» It la ab rl o oa that gaaollna lamod to aircraft ooat oaat 
a paal float Iona In all rnopaata. 
k. 4at fiaal 

Aa In tha aaaa of faooliiMf apa^flaatlcna for Jat fbal ham 
nadarcena eb an ga a in an aitatf>t to naat ra(|tilraaanta for battar parfotia- 
anaa of airoraft taiMnaa and jat anglnaa. Tba fuel eurrantly oaad la 
knoHR aa Crmda Ihila nat aa Tt^tlla aa caooUna and aloa dlffa«>> 

Inc fFon gaaollna in othar raopacta, thara aan ba llttla diffaranoa In 



tho handling facilities and operations of those two fuels 
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rr. SCO»K rACXUTT'S fob HA»UW^ BJLK OJtU¥ 

FCTUS AT KAIAL ALVAMCS* BA5EB 

k4rmfmd bM« 1^1 hirilirtc <yn*i— f«oUltl^ fbr r*- 

otlvlna# •tariiiB ao4 dl«t«lbi%lBf OM «r aor« tKo AmiIs d in 

•MtiM in, Bblk f\Mli «r» rtMlwd fBM tank era, aterad la -^arie fana 
and diatritatad far iaaoa oo tBia baaa ar to vaa^Ia of Um fXa^t* 

Tha firai aenaidaratlan in tka daal^ af aa akroo a a d baao Ai^ 
a yat aa la taniwr torn aroan d tlaa* It la laparatlaa that taalcara ba 
Molaadad la tha aberta at poaalUa %im, aat aaljr far raaaona of 9Ccmow 
bat alaa for aaaaritr raiaaona in tiaa af var* lagra and naana ef radaelng 
taidcar tam araand tiaa ara« th a ra fara» balag glam aantlaalng atadf br 
bha Xaajr* 

In ardor be raeolTa ftan tanbara and l*aaa bo ahlpa tha aaa 
laadiflc Unoa aaai ba in oandltian to pandt tha fXaa of Aiola at aof- 
fleiofTt rataa and nlbhoai laabaga* fallara af t h aaa lioaa daring and 
afbar Vorld Var JZ aaa not u noc a aaon and laprovamnt In aatarlala and 
conatraotian taohnlfaaa ara thorefora saadad* 

Probaetlan af yipallaaa and tini i a r a fron eorroaloo can ba 
aaaaarabiy lagavaadf aarroalon prataction for Vorld Var II faalUtlaa 
aaa praailoaU/ all« Cabhedio prataatlan tgr naana of ano da a and bruah- 
on coatinga fbr protaetlon againtl. onlcktlon ahoald ba prarldad* Alaa 
tha aabatlbatlon af o^raa l o n ■ r aaiataat natarials for atoal ahoald ba 
eonaidarad* Largo laaaaa of Biola duo to oorroalon fuilttroa in pipolinao 
and taaka 



haaa boon incurred 
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Anothtr c«M« of apTroclabla loos of fuolf paiticularl^ lasolin* 
la avaparaVion which could ba j^xmctlcalljr alimlnatad «nr tha inatallaticn 
af aapor racorary a^ataaa 1 a conJunctioA with saaolina taak faraa. A 
aiandajd Taper raaorary tytm of tha braaihar balloan typa la ccniddarad 
tki aaat praotleahla aolwtioo to ihia prablaau Braathar talloona ara 
avallJibla eQaaareially in a wl4a ranfa cf typaa and capaclilaa* 

Tha aita Tm' a tank farm la lapartant for a aaahHr of raaaona. 
nroai an oparational aiandpaiarty It abould ha loeatad aa that full adraot- 
a«a can ba takan •£ tha alaTaiian of tha tanka and tha pradaci dlapanaad 
fvaa aVaraca by «.raTit|r» la aona caaat, a«rid »ar II adranaad baaa tank 
faraia wara aa altaatad that it uaa naea*aar^ both to pmp into and oat of 
atorafa, uliila In athar aaaaa tank fanw wara aa looatad that tha taakara* 
pmfm could paB 4 > diraot to aharM* withaat tha aid of boaatora and yat 
tha tanka wara hic^ a»>acb that tha faal could ba diapanaad by traalty* 

Daa ta aavart ellnatle aandltiona and ralatlTaly iansporlanaad 

pacaannalf aainf ananaa af o dnma ad baaa nacOMiaal InatoUatiaoa la o 
prablan and it ia h44^Jgr adrantafaoua to aliidnata booatar fin and 
ainilar inatollatlona if at all practicabla* 
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fMliAtlM for m advonood-b»M tMlk-fbol hm&lnc 
tfsim 10 — wn i vlih Hi* fXmgt on tko offohoro «nd of mAmtIm 

boo* (800 flfovo Apf)0ii<Sl3i) tomlMto «t tbo riot hooOor in iho iocdc 

ftma (Soo Fiforo ApponALc) and ineloOo all hooo^ pipolinooy ponpo i^vaa 

and fittiaflO boOaoon ihooo %ao polnto* 

!• Soo Loadlin Linoo 

At orovlanoljr inOloaOod aooi adiw w oo 0 - m oo bullr-fUol atorofo 
planU aro at loaoi lalUoUjr OoponOont on ooo loailac linoo for tfio 
rooalFi of foal from tankoro* Flforo 3 in tin AppondLx ohooo eonotraetion 
dotollo for 6^0 $" and 12 * 00a Xoadtap Uao* vltli oarfo booo. Consoroial 
oil eonponioo hnvo fl»r joaro rjooooofUUjr eonotmoOod and oporamd aob- 
narlno pipol Inoo for i a n l wr loa 4 tnco» Hoot Itono of thlo tppo aro oon~ 
oUoetod of artra boavy plpo ifAth pooiootioo ooaiin^f althoui^ oono linoo 
hano boon laOd baoo. Onlaa OU Coiipany'a 00a lo*dU« lira off tho boaoh 
at F on t n r a ^ California la a bar* lira tMt hao boon in aorrloo for approai- 
aatoly bnontr Toaro, A fo« yoaro a#o oatbodlo protoetion aao inotallod 
on thio linOf and indtoaiiono aro ibat tbo lifO of tbo lino vlll bo o«- 
t on da d approolabSc ^ tli^ protooiiom 

Isporianoo nitb 00a loading linoo at oorld far II naval ad- 
vaoo o d baoofl in ti» Paoifio Ooaa n araao oao not a* oatiafaotory in fonoral 
an in tbo oaoo oltod abovo* Failuroo <tulnc Iho flrot yoar or too of 
oporatlon ooro oonnon altboncb staadM^ noifbt or hoavior pipo 000 uaod 
alnoot oithoot oxoopUon* 8ov«ral nothodi ooro oaod for iratallinc tbo 
foftaoreod lino dopondlnt on tbo tfpo of botton p rooo n t» tbo poroonnol and 
oqoipannt avollablo and alao npon onoof tido and wind eondiilora*^ Ona 
nothod nnod oonalotod of ooldino aootiono of pApo to«atbor on ohoro^ 
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tho MCtlona out cb b*r|M vtwro ihoy «»r« veldod »o— tbor» 
nol^Mod Mtd ouMk in plaoo. Anotlior aatho^ uliieli wo oloo uo«4 o<w 
■itWd «Lf vtl^ag tkt hooo mdaptmr on oed of tho flwt joint of olpo 
and boltlnc on a bllnl £I«n|i Smr nntor t44ktnooo) wldtog oo nUltioMl 
Joints of fdpo oo tte boaoh and poohlac tha lino into tlio wtar tatiil 
t)M dooirod lao^th nao abtainod* In Ming tha l^tor aathod no addl- 
tlanal floats so^ ra^trsA for s 12* lino inaonaoh as tlw ooptQr lina 
nil! flsoi, but 8* and anal las- dlsnotor linos raquira sAdltLcnal buoir- 
ancgr for floating into position* Oil dTuas ars usually raodU^r avail- 
abls and aado oatlsfastoiy floats* L oa or * ns of tho lino oan to an son* 
pllshsd bf ^looting holsa in ths sruno* 

It uiU bo ooiod fron figars 3 in tho Appondin tlwt tho sndor 
aator linos fan out to p r oa o n t tha aoona a tlon la lino uith tho sids of 
a ship Hoorod in tho fooling borti>* thoro fool ollf dloool oil and ga o o 
lino linoo aro all Inotallod, tha Aiol oil lino la loootsd in tho oontor 
ilth tho dlosol oil lino tooard tho noorlBgo or otom and tha gaaolino 
lino toward tha boo aa tMdcori oarry thalr ganolino in tha farinrd tanka 
and thoir dlaaol aft* 

To . Ivo long oo i T l oo ausk as ths Onion ^11 Cenpony llnSf 
oubnariao pipoUaos should b# proporljr plaood on botton^ and glYan fro- 
qasat inopootioo. huoh uoo proboblj not tho oaoo vlth ooa loading linoo 
oonoirootod ad advanood boaoo undor uartlaa oondlUono* In ordar to 
plaoo aoa loadlag liaao in opor tloa aa quiricly ao pooaiblOf thay «ora 
afton hurriodly laid along tha bottan ulMi no tronohing and Uitlo If aaqr 
additional aslght providad* Tbo linao soraf tharafotOf auhjoot to nova* 
MOt by tha oooan ourranta and oarly falluro fro q uap t l j r rooultod fron 
abraolon vharo tho pipo lay oorooo ooral roofo* Blasting of a traooh In 
tho roof for tho lino and adoquatsly oa^^bting tho pipo la noco aaa ay if 
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MMh faliNTMi io b« pnrvmtod* AnothMr sowtm «f •arlor r«il«r» fiM 
Ww |«rtlii| pi tlM eargs ho«a at th« and of tin plpn dna to inpropaity 
aoonaatlnf or naar l ng tha baaa* >*oaa fadlaraa af thla naftura aan ba 
adnlsiaad tr oarafuUgr foUonijig tha eonnaetion and aaerinf dataila 
wkmm an Fl|m 3 in tka Appandlx «*i#n plaeinc tba haaa* 

LitUa M* BO InflpaailaB aaa praridad thaaa aaa loadinc liaaa 
and Um fallaraa aora oftan not dlaeoaarad taitil a taniiar arriving to 
load ar ml and feand tiia earga haaa aeUaln^, or apon ooaaanolng to paap 
ihraiidb ttia Una o b aa r aad faal ooi^ae to ilia aarfaaa af aatar, 'Mar 
t liaaa oondltiooa^ faallnf oparatima ara nat only dlaraptadf bat oil and 
partiaalafly gaaallna on tlM aarfaaa of tha aatar baconaa a flra baaard 
to tlw aiilp* l*anaa« tlw t a n d an ay aaa ta raplaaa aabaarlna faal linaa 
altli aara ralialila fbal jilara or deaka^ althoaj^ tha aaa loadiiis Ilnaa 
haaa throa adiaatagat om* aatarfront fballng atroeturea, aia* (1) 
apaadlar oonatrac^on^ (2) laaa mtariala and labor raqalrad for In- 
otallatioN and (3) aapahla af balng laid oat into daap aatar abara larcoat 
ahlpa aan ha naarad. Tha barthlng and draaidti af aupar-tankara ia 
daflnitaly a problan ahara aatar front fhalins faailitiaa ara ^aa'nrmi, 
and it aqr ba n aaaaa ar y In aartala plaoaa to aaa aaa loadln* linaa fhr 
diaaharlni tlialr cargo, 

Faal raaaWliig Faoilitlaa at adranaad baaaa ahoald ba aaeb aa 
vLU pamit tankara to dlaebarga thair eargo at tha naKlnaa ratOf thara%gr 
radaoing tha tarn aro u nd tdna to tha nlnWan* laqiroaad natwiala and 
agaiymntf graatar flanibllitgrf hlchar norking praaauraa and inpratad cold 
aaat h a r aharaatariatlea ara faatera t^iiah nalca ro— 11»ld tlia unlaadiiig of 
a taidcar at a rata in aaaaaa of OOOO barrala iwr hour. To nantion 
ona Inprovanant An this e onnaatian » a now llghV^if^t aaran-ineh eargo 
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f* Bo«»k«r Poapa 

AAWM*d bMM piana mmS aat«rlal ]ULata prarida far a teaetar 
aUtlon la bt aaad an raaaialiic and ia ba locaiad an or Mar tba b a aa h . 
Flcara Sa %Iid Appaadlac abaaa tha ataniard baakup fbr boaaiar pappa. 

•ktra Um racaiitAg Unaa ara a^ort ao4 atoMga taidca va aai 
appraalablj hiipar Hmr aaa lavalf Mia praaaMa af tin abip*a paapa M7 
ba aaf^eianb ia pai Mw pr a dPei iMio iKa ianka aithaai taiaraefSlaia 
baaaiara* Tha poaaiMUIr of aUndnailai iha baaaiar paapa an raaaCalnc 
lay iharafeta^ ana of tka fM i ora ia la caoaldMaP In aaiaaiint p4pa 
alaaa and ioM fam laaaiian. On tha othar hand, It nap ba nara daali>> 
akla ia baoat ika pradaaia ta aiaaapa and ^Laraia ika iMka ki ardar io 
atapanaa tp faaTiip • A third paoaifeiliip ia tha idaal o andltl-qn ahara A n 
oa baaatar paapa ara rapalrad* Ta naat iiiAo aand&iiea, iha iaidra mat 
ba alVaaiad lav anaach ao ibai flllinc ba aaatanpltabad vlihaot ika 
aid af booaiara aad pat ham aaffialant alaratlan io paf^t di a p aaoi nt 
bp graTUp* 

Ibo handling af gmaTIna at adaanaad ba aa a dtirlnf World Mr II 
aaa caapll naiad bp a aboriafa af pappa that aaaa aailafnaiorr for boaaiing 
gaaallna* darara a , ippaa af eantrlfbpal pinpn aara avMlabla, tin noai 
aanMn af ahidi waa iha portabla osit ooM»*laad of a gaaalina angina krlran 
poop ratad at 5^ 0n at Xt5 ^bia poqp aaa aarp aailafbaiorp for 
p«p>|gig Hatp B paa lal Ibai oil, hat roon dofolapad paairint gland loaka 
akan plaoad in gaaaUM aarviaa. It aaa «kaaraad that aaoa gaaoUna 
boootor oioiiona a«ra aqadppad MlPi paapa daoipaad anelMlM]!p for mier 

*Tnfomatlon ragarding tha davolopnant of tha haaa la elaislfiad 
oaiorlai and, thorafara, nat aaailMila fcr pabliaatian* 
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MnrlM lAwrvin • aBill slrMa of iha pw^pod la «Md i» e oel t)» 

•haft b aarlnf# Ktm after •oateKat aXaborate snap* vara iRatallad at 
ilwaa atatiaM | tha latkiae gaaolljia pr aaa nte d a yny aariaM flra haaard* 

Tha Ancr 1000 cpai gaaolina paapa ted tha Aiaqr *fa»P paapa* 
aallad far la fipara k la tha Appandix ara apaelally daalf^^ad far caaollaa 
•arviaa, and ffoa Halted afaaarratloii thar appaar te ha aatlafaaiocy* Tha 
atufflAi; benaa an tt«aa paapa ara aonaldarahlj lonear iten ea n y ant ioiial 
•antrlfasala ted a apaalal paalclng for eaaoXlna a anr l aa la aaad« 

Tha plan of tha piping lagroat for boaa te r otatlona (Fl^ara 
Appandlx) paralte a t o o a ay oparatlon^ !••• booatiag tha iSial te atarafo 
tanka or fballng ahlpa fraa tha tanka teroagh tea aaa landing Uaaa. 

3* Pipallnaa 

Plpnlinaa uaad on rtoalTinc tea praaaara llaaa. Canted plpa 
ana tha areaptlont rathar than tha rnJutp for aaa londtef llaaa la darld 
¥ar II, naan ahao aoated plpa aaa aap Had tha aatarlala and ateiptent 
far fiald aaatlag tha jolnta nara aaonlljr not avnllnhla* la a aanaa^ 
naatad pdpn tete hnra Jolato la naraa tean aa aoatlag at all dna te tea 
aMrreaian aonaontxatlon at Um braaka te tha aoatlag and h anaa anah a 
Itea oanallj faHa aoanar than ona oanalaiteg ontlraXjr of bora plpa* 

Sana teprorlaad fiald eoatlai of auhaargad Iteaa aaa atteaplad^ aaaallir 
innolTlng tha uaa af tar or road aophalt^ aaltear af ahlah aaa raxy 
aailafaatoty* 

Ho oateodio protection la teoan te hara baan teatallad at 
te apcrary advanaad baaaa eonatraetad daring tha ate* Inatallatlan of 
aaiP«aal«B anodaa on andaraater Iteaa at tha baaah aanld ha a talatiaaljr 
aljgila proaadarOf and aeald protahly oathedloaUy pratect tha ^pa for a 
dlaUnaa of aavaral handrad yarda fraa ahora^ perhapa term far lia antlra 
langth* 
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Pro* b«a«h te U« tmk f<ra lieht vplral v»Idf 

ooiplinc *tMl piptUiiM «r« ntlsfactory p«rhap« andtr 

iim4 and «tr«M cr»a»iac** (PtmctiwMl c— rawinta for 2X foot and 
itOO food otraaai cmoalflca hart boon davalcpod tQr ito Bhto«i of Twrdf 
aad rooks)* Tks pips should W laid on ths surfass i^isrsrar prasUesbls 
to sp oo d eonstruetdoB and slialnats alastrolTtle eorraslon* fhtmrr 
tljibsr skids»or loss locally a<vuUabls vlU ssrvs to support ths pips 
absvs tho grouBd surfaesj l!^krloaWd atssl or eonorsts sapporis ars 
usually Mt sa'Tantsd* Smffleiaai slask shaold bs Is ths lisas to isks 
oars of OKpasaias and oeotraetias af #is saial vith i sspa ra tsrs aii a tss* 
Also supports 9 T skidi should bs laaic ssnu^ to allsar for latsral ssss- 
oast of ths pips as it oxpasds asd eostracts. 

flth ths pips ^ost c^ wa od* protsetlos fras oKldatlas osgr bs 
aeeospllahad by applyisf a brush-os osatisc as oftas as s seasaary* 

■hars ths Uss asst go taidsrfroand sathodio pr ots eti ss osn bs prsvldsd bT 
sa^)sslus anodM* Ths ass of rsctiflors alih f^croosd bods for oathodls 
pretastlos aould nanaally set bs prastloobls for*- AmI sgrstsasof ths tsrps 
usdsr dissusaion* 

Pipslisss shoold bs sarksd fraqssstly with palstsd bands la 

3 

ssQordanes slth ths standard Rasy oolor chart* vis. trlchi bias far 
arisUos gasoUns lisaa* ormet for Usoa earrying aotsr gasallna* gfm 
band for dlosal asd yallso band for fbal aila. Also bloak e st ss should 
bs installsd at Intsrvals alosg pipsUsas of oonaidsrsbls Issgth ss that 
soetioss of ths Uss ssy bs Isolatsd for rspadr la ths svsnt of raptars 
or dHSgs ftsa fmw astion. 

Is oddities ts adapts usrkl% p ra s s ora^ dssirabls eharaeiar- 
Istios of p&ps ars (1) light sslght and (2) suitahiiity for rspid 
installatlos. Mstsrlals balng tastsd as psaolbls substitutss far sts^ 
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plp« sluadfiMf p2orvo«df hnooTsoab and ralnforead 

plaatio* FljraDad and ho na y aaid) plaatlo hava toan ditanalBad ta ba 
taiaatlafaatov/* 

Al »h aa c ! h It haa baan dona aa acaa a iytHy» pagplng a/ 4tf- 
tfMraoft p>a< t tata ^iaraa^ tla aaaa liaa ateald n— wily ba aapldad a% 
a^ranaad baaaa* In itm %tmt aaaii an apavaticn la atta^tad anly aSLaan 
prodbeta alieald ba paiyart^ and tarfaalant flaa aaat ba naiatainad ta aeaoid 
anaaaalaa aantaninatioa ftran «lTkig « Alaa laa«parlanoad apaaatlac 
pa ra a nn a l naat ba eXooaly aaparrlaad for an oparatloo tMa lypa to ba 



n« Sior«a» racllltliw 



In Additian io t— ik«ii>> atorai* faoilitlM laelada plp« 
in Uw rlRfi h— dara> traMfar p u ^ pa and aeeasaoriaa aach aa valvaa and 
fittiaa*. Staraca for raadjr iaaaa Ilka Uia fa«r 1000 barral tanka akcnai 
la fls«ra 2 in tba Appandlx ara aonaidarad pari of tha dlatribailan 
faailltiaa. In otter vordat tte atorafa faailitlaa ooapriaa that part 
af tte ^tan bataaaa tte tail #ata on tha raaa'Ylng llnaa and tte 
haadar &ata an tte diatrltetion llnaa* 

1* Tanka 

Aa pravional/ statad^ tte advaaaad baaa 1 \m 1 tanka bailt daring 
aorld tar II aara aoatljr of tte baltad typa, partloularly in tte Paalfio 
ihaatra of oparaUana* An anoaptian «aa tte tank fam an P aw n a t t laland 
in tte Atoll* Kara tha atoraga eonslatad of largo oafiaoitr 

(approxlaatalor 5^*000 karrals) rlvatad atacl tanka* Tkaaa tanka^ orig- 
inall7 a part of tha Toapot Lena tantega araotad in tha 1920*a aara dia* 
aantlad and raaanditioaad prior to balng ahippad to tte Paeifia* A fkv 
of tha Taapot taaa tanks nara also ahippad to Onan* Darina 19(i7 an Oaan 
tte aartina boltad tanka bagon to faily and tte sappier of nav boltad 
tanka had baan szhanatad* >aaollna atoraga aaa kaaenlng trltically law 
ihon natariala fkr tao 60(000 barral riaatad tanka oenplnta with rlaota 
and ooal far tka ferga wars disaoatrad in an inactiaa atoraga araa* Tte 
natariala aara radLalMd fron tte JtaiUa *06 tha tanka harriadly araotad 
to prerido tte aueb naadad gaaolina atoraga* 

A faa aaldad staal atoraga tanks of 10,000 to $0(000 fsUon 
eapaoitgr aara soattared arcMfvd owr tha Faolfie( bat thaaa tanks aara uaad 
prlaarlly for raadr iaa«ia atoraga* 



• ** 






wajuc* iiflP»p <i>ti ««r «ma/ * 4 *^* W a.^ ^*** .«pAii^4i 

<P "w >«ii^ w» ^ ^ •! 



#«•!* 






•«/ Mf«» #. V 



a 



iXiMt tui>i » Kivr^^o* «e <iXi.M.iiliib^ •« 

^i%Jb^ fit < I #i !»>■»? •441* ta^ ttfs ^ xiV tf ^ i«ti^ 

«i«W W a:«^<*S 3 e »< «iihi «« «»J ^ 

^ ^ " «tf(M« 4-^ bsisvit . uim^grSM l|laSM4n^#l) 

«>•.% ewff •«C^A Mf «4>4M1* i^Jllf l» < ia«|Mf ■• th. « tfiwi 
HA 4 »AUI 9 < ^ tJSfm ot — M W 

BP^ ■» ^ ’l iK W »ya* % -jlip/ %^1 pt* 1 « 




afr ^ m— i > m •< k«iMi i4t* r#w ^ 













A 

tiPP v«»Mf -•»- 4*»«»“4 a i i *^i^ A i ■» 



« 



tsi 



•a 



tanka vltk few aseaplloaef atan<)ard APT *aalca of 

witihtr 1000 or 10^000 borral aapaoltgr* Tha 100 barrtl kanko vara pro- 
iud nantly ttm low (approKlaatolj 30 foot ta dlanaiar aa4 8 faat 

hi^) bat lha hl£h tgrTa (ar;:>ranlnatolj 21 faat in dlanotar and 16 faat 
hlfh) aora a&ao naa8« Ttm 10,000 barral lanka, mpprmLmtmljr f«at la 
dlanatar and Hi faat hl|8>» aara naraallj pnnrldad with aataifaeturar'a 
atandard caakata aaitkbla for aaa with IWl oil and diaval all, bat not 
aaiiafala for gaaallaa* It aaa, ikarafora, naaaaaa r/ tliat apadal eaakata 
ka aktalnad if tka tanks aara ta ba aaad far yaollna ataraca - tka tgrpa 
of caakat ■aiarlal with ^Loh ika 1000 barral tanks vara norvallj a>Silpnad« 

fioara 5 in *ba Appaodls la tha atandM'd plan for Uta eraatlan 
and aomaotlon of a 1000 barral tank at an a d mn o ad baaa* Tha kgrofot far 
a 10,000 barral tank la aiailsr* 

Tha taidc fooDdatlcn of 6^ aand aodhloo on natural i:Taaad ar aon- 
pa at ad fill la antlraly a ba t ata, in fact la nsra aat^afaetoay than maagr 
of tha nara alabomta tank foontdhtlona which wara aonatroetad at advanaad 
bawaa* Bom of tha wora eonnan tj r p a a of thaaa fbandatlona vara oonerata, 
aapbalt, a«id aashian «ith aww a t a rotainla« ring and allad aand, Wnra 
ataon aand oan ba abtaiaed, and It la i^narally aboat tha naat plantlfbl 
natarlal loaally avad labia, tha aonerota and aaphalt fOondatiOM are not 
reconcnendcd baeanaa ar^ antarlals, sanpovar «id Una ara ranairod, Tha 
naa af a ring tn ratals tha aand Is iwrsalljr not ws ca aa er y - In sons on- 
tiaaal aasvs it al ht bs 3^>stifiad« 8prsirlng tha aand iri.th aaphalt, tar, 
or aran oil has no partisolar sdvnntafa, in fact asr ao«ala*«ta corrosion 
af bba tank botton tgr holding watar betvaan tha ataal plstas and tha aand 
esshloQ, Tha fbondatlon should bs bspi Orj and nethlAg do«8 tha job qalts 
as wsU as claan , anoonaolidatad aand« 
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Batten laalsa vara tea aaa^ a atiu n oaaaa of tank failara. 9om af 
teaaa laaka aava Miaabted^r om aa d W ^nillr araabion, but tea larga 
anjarllor aara Baa ta oarraalon* Bo aarroaicn proteatian aaa pro^iBaB naat 
of tea tatec boiten^ aitear laaiBa ar aaialBa tea tetea* Coailnc af tea 
baitea anB ap aboai a foot alanf tea Inalda af tea teak aalla alU paoaida 
aaaa aaaaara af prataat l aa froa tte aa%laa alaatvolrtea la tea B*S* B v« 
Paiat ar aoatenir Bavalopad fbr tela parp oaa ara anafatteiad tr a aaBbar 
of aoapanlaa a«f« B toa aaara and OMLteB Obaaataa^ TnB* Tbla tfpa af 
aeattag of aoaraa» aai ta aaTatTa la pateolaiai ftaia* Oateadia 

protactioa af tea uziBaralBa of tea teak tateoa Mgr ba prorlBaB tgr aapiaalwi 
aaoBaa* la arBar te iaaara aateoBle p r otea b loa af tea aatlra batVoa of 
tea tankf tea ^iaa ahaalB ba alaabrlcallgr b gaBad ta c ate a r aite a loa 
raalataaaa aa n oa e tlaa ateo iaataUiac tea aaaBaa* 

Taaka alte alaar boritaa la abafa atr aoaatlaaa ba r t tete ad la 
aarrlaa for a akUa aaa of a aater paB« iNKar aigr ba paapifl in tevaack 
bka baiioa drain ao an a ai laa and na appraalakla alartag aite tka pTo di al 
will oeear* Ttw aaiar pad akoolB ba ftaa teraa be six Inte aa ia dafte» 
anoagk bo p r aa aab baakaga of bka fbal froa tea taak^ bat aite bha aa ter 
larval alaigrb rail balaa tea teak aatlst telak ia a anaJly abaab It* kbova 
bka teak boiban* Tka aater pad aaaaat ba aaad vlte an albaa Inalda tea 
bank aa ahem an tea daball af tka brpioal bate aaanaeteMia in Flpira $ 
in tea Appendix* Zb kaa baaa dtaarvad tKai bkia alboa kaa a^doa bean 
Inatallad ahan araabinf b^bad banka* 

If tea aalla and roafa ara raaaonabljr goad on a tank alte a 
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Blmot oKldftilon task rsofa and tMlla in t)M pmaan— «f air 
and naia^M la a aaaraa af aorxxMlce ihai aan ka affaokivaly aliainatad 
tgr painkinf • 

In tha A^nif 1953 iaaaa af "l%r&d OU” ytam aaa mpartod a 
naw Vpa oC aarraaian raaiatank aU aiar a ga tank affaaad Ir Mirdack Tank 
and UanBfaa%arij|| Caa|)an7« TIm aaar Inland tanlai a«a aada mC ralaaParaad 
plaai&ea^ aanhlalim Plharglaa nat and Laa l aaa pat y a at a r raaln and ranca in 
aapaailr 2S0 %a 3000 barrala. Fi^relaa T.nalnaa natarlal la nifjortad 
b^arrlxMa ta daaa#i kr tQrdragan aalfida aaaaa« aali aatar and alactt^ 
lyUa aaiicn. tin nav natarlal alaa radaaaa vapor laaaaa ooanan in aa%al 
lanlaa aa 1% haa #j aaa al aondMtlritr aF aboni X/90 thad of aiaa l , 
ParDnraoray tin i^aatLa aadarlal daaa art a»pand and aontraal a^naaiakly 
andar Taryljis tanparatara aKtraana, idtiab adai^aaa tamaratnra atraaaaa 
at #» balWd aaaaa» Tka aaat aC IMa mm tgrpa af tank is not ataiod* 

MLWd tanka Hava a tand»C 7 ta laak at tha aaana* Ti <ht an .tn g 
aF balia nay Ha ad m aata ta atap aaan laaka^ Hana a ary i/ a laak to 4aa ta 
anaaaoiw titHtanlng of tka balta and a acywaaing aat af tba naakatOy tHan 
littla oaa Ha dam anaapt ta r a p Aaaa tha daaaead taakatlnf • Taata ara 
Halng aondaatad an natorlaXa daoipiad ta p r avan t diying oat of t^ a kat a 



Tha bam aroand a fkal tank mat ba p t a pa rt y drairnd* In tha 
avaitt nator la allanad to aoanaalaia Imida tha fl*a nail or bam tham 
la dNi«ar af ftantta« 14^ miikt taida off tbolr iamdatAoo, 
t* FipaUma 

Intaraamaatlaf pipaltnaa aitbin tha tank fam ohonld bo af tha 
Xiflht naldttf ^iok aoapltwf tppa* ConatructiQa faat araa rftaonaaad wider 
raaalviiig faalliUaa ara appllaabla and art not rapaatadi* 
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y. TnMfw 

Cwwetlw f«r utfmm4 ba»« transfer paa^ sra data Had on 
riitras 4 and 7 in Uw Appendix raepeetlaeljr* Fic^Mne 6 e h e e e • gasol i ne 
transfer pmf> with i* rinf headsTi ar«4 Ficere 7 s hea s a transfer panp far 
f\iel and d i se el ail with 12* ring header* Tbs pneps are se eonneetsd in 
eaeh ease that tbagr ean be used for transfer ef prodset between tackSf 
Is rea<br storage for Isms er baek throo#i the sea loadiog lines* 
lu BrsaiblJHt Lsesss 

Atanderd bolted steel tanks srs ^laipped with flnsd eenloel 
reofSf and ths §m within the tank ie eebjected to eppreeiabLe terlatlons 
in teaperetare hataeen day and niihi reesltlng in natsrlal expansion and 
oentraotien ohseiges in c*e eslane* Vitb tei^wredare tsareaee the gee 
e 3 g)e o de» and eons ef it aiet he released fren the tank far pawee er e relief* 
Then with teapereture dee r e ee e the weper in the tank eentraetaf end air 
seat he a^ttsd to eeeid co U a p ee of the roof* Alee ehen fiUingf ths 
ae^ nest he eliswed ts se e ape in erdM* to nehe rsm far the Xi<|aid 0 
and ehen popping eat ef the tank sir snst he allseed to entsr in ordw to 
prevent a vaoonn* This oondltlen preeente no partlealsr problen in the 
eterege sf fbel and diesel eilf bet with a velstila f^aal eaeh as fssollaisf 
saapora^en daa ta t e u f a r at a ra a b angas and pepping nagr rasalt in sub- 
ataetlal losaes of prodaet* A veiy United nenher ef beltad tanka at 
•arid 3m U adveneed basae were prorided with praseurs and veoann relief 
valaee* Although net bhoUj effaetiae ia elli^Aating eaeperetien l oeeee» 
the praeeers and an sunn ralief aalaee were a atep in the ri^it direction* 
It dee# net appear practicable te change the roef design ef bolted tanks 
for adaanssd bass use te anr ef the aeveral types wld^ redeee ai^or 
leeaee aueh se the breetber roef | "eater tap* resf» or "flsating* roof* 
MoweaeTf a asper resoaary asrsten far caeoXlna tank fame 
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•oJhttlM %• problflM* QM 9t tha aiaplaa% an4 I»a«i MpaMiva of Vvao 
vapor darrioao la U»a aa-aalWi te-aotter balloon l»T%aantioft»^ 

mioawa ora aa4a la a «14a varlatar of ■awslala mmti ai aotban am! rorlon 
baaa fbbriaaf Itbra gltoa^ fTalhaila rabbar an norlan baaa aatarlal aM 
naapraoa. Kaaproaa la aaad liiara allpiiaain br*‘aaaatifflaa ara la oeMtaat 
wlMi iha aabarlalf bat ahaul4 aot ba oaa4 abara a r aaatta by»qaia%aiia ara 
praa r Ht In appraaiabla paraantofo* An 18f000 obbia Ibot balloao baa baan 
fa»d to handla aatiafaatorllj 1#ia v a p a r a fvaa too 6$f000 barxai. eaaollwa 
a t a r apa tacba loaato4 In a taa^iaraba oliaata* bitb braatMaf lo<«aaa 
aaa a nt i to ba 7 icallaa par Toaar par Baaara ftot of llaald aarftaa araa« 
b raabhar balloon aopaall^ raqalrad to oUaAnata at laaa t 90 par oaat af 
tba b raadhim X aaaaa «aal4 ba approataataly 7i par ant of nak vola- 

7 

aatria oapaoltjr* 

Baaad an tbla asaanptioa^ tba broatbins laaaaa fvaa a lOfOOO 
barral tank aaald aneuni ta appxmlaataljr bOO barrala of caoolino In a 
jraar or appraariaat.oly 1200 barrala par yaar froa a baitary af tan 1^000 
barralf 30 foot dtnaatar tanba* KHa&natlon of 90 par oant af thoaa leaaoa 
aoold raoalt In aanaldorablo aoTlnm* Inotallatian of tba braotbar balloon 
vapor raaovary ayatan la alnpla and tba nmntananca ooata nofllclbla* 

In addition ta tba balloon braatbota aaallbbla aamartlaUy, 

It faaalbla ta oaa tha 1000 bnrral piUo>-ahapad iaide af pliabla 

aalMrlal nantlonad aarllar* Tha tnk aould^ tbaroiara, oaxaa a dial 
p arpa a oj provlda balk ataxa^^ oapoalty daring anpbibloaa aparatlona 
and than ba oonvartad to a gaa boldn idm tank fbma hava baaa araetad« 
Again b a aa d on tba a'tswgjtlana In tha praoadlng paracrapb, ofia of tba 1000 
barral pilloa ah apad tanka aould pravldo onglo goo baldnr capaelta^ for ana 
lOfOOO barral gaaollna atoroga taeak or Imalaa 1^000 barral atoraga tan k a» 
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iQr asliig pAaatie plpa to o oc n i c t gtm boiaor «iih tho vtonfo taak 
praolloftlljr n» addltiontX atool «m 1<I bo roqalro4 for tbo > o f>or roo o tOBy 
ogroU«« 

^ Flro CoQtrol 

A4«onoo4 booo fool coo ot ruotoA Coring <o«U For II ooro 

FOotMo 4 oltb fb«» if aor* fl*« oooirol Aorlooo* RMd oo4 o*rt tgrpt CQ| 
mi fooa oitinettlolioro ooro plontifbl* Altho«#i tbolr l^porUnoo bboolrt 
ooi bo ooirlool»4« Hiooo ooold hordlF bo ow wlrt o ro i offoctivo flro oo o t n l 
doriooo* Sitkir aod r oot of oii io bolng gXvm o«tlnctiiohl4ic ofooto laelodliic 
OOf o li ooio o l foio^ ootor fog « fog-ioa% diy poodor^ br oaot r Wlo r Boob ti u rn ^ 
m4 ootor o4iitioo««* Aloo o^^porlaiMo aro boteg a a n d k o t ad vlbb o vloo to 
provldliig g ff oata r lira protoottao tibooo^ tlw baoAo fooo godora^lon for 
ao-o or foco ood oe b oiyfaoo ap pll oa M oo# 
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^Totidlod rooulta of atodloo and axparlaaoto ora elaoolfiod 
■aborlal and^ tlieroforof not OTollabto puhlleaHon* 
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rutributlM faeilltiM Inela^ all ptpalixwy r»a# 
pm^t md appuur^mamwm vhlah an iMtf %o diatribata tka proAwt for i«Ma« 
Aa prarloiia3gr aantionadf Idia laaaaa of faol oil ara to aarftaa craft or tot 
boiler tool aahara, laaaa a to aurfaaa oraft ara aada W — — of tha aaa 
ioadkic llaaa, ar in aeaa aaaaa, a fballiic plar. laaoaa ta boilar plant# 
aa h o ra. If #uoli plaot# axiat^ aoold ba tk r oac^ pipallna# and rand^ atorof# 
oaoattttcted for tkat purpoaa* 

riapanslA^ of dlaaal faal aaf ba aiUwr ta nanl aaaaala or aialp* 
■Mt and poaar unit# a#hara« In addition ta Iba aaa loadlsf Itnaa^ aaaU. 
faalliw’ plara ara oaocUy praridad fOr i aa a a to mrfaea araft, m4 tank 
tnek and aan fllUnd raa ka ara provldtd far abara i a aca a ^ aa ahoan on 
Fleara 1 In tha Appandlx. flaaal paa a rad aTalpnwrt. la, la tanif fbalad 
fron tho tank truek* 

QanoUna mey ba diapanaad to naval aaaaala thrsadb tha aaa load> 
Inc linaa or to taidc truaka anhora aa ahom in Ficara 2 In tha Appandix* 
'bnolina iatalng faeiUtiaa nar alao ba pravldad far tha aaall boat do<dca« 

1. ripaUoM 

Llcbi-<val^ ataal pipa haa baan «aad alnaat. anelaaliwly In 
tanporarj advanoad baaa fVMl diatribation qratana* Inaanoeh an ataal la 
eritleal in nartlaa» ina of a aabatituta antarlal far diatribation linaa 
noald ba daaira^, thara praaaaraa and eapaaitias ntll pannLt licht- 
naii^t plantio pipa aaeb an d aa crib ad in tha Nnaachar^ 1952 iaana of *Vnrld 
Oil* naor ba oaad for diatribation linan*^ T h raa I nah plpa af thla claar 
;4aatio a«i#)a onlj 0.06 lh/tt», and aena iiOOO* af 2 and 3 indh baa bann 
laid tqr a tno nan "apraadP* in a aattar af aanral houra. Additional 
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of this pipo oro It# l ao rla oo o ie met^ i%# oklli^ to olthoUnd 
olootrolyolo ochI IVo floxlblllV dhloh olteijiotoo tho nooo >oltor for wk- 
lag bondo or OB^loi* Aloo tho pip9, bolng oaooUit la olaoft frlotdonlooot 
md hoa for a gt^n alaa of pipo a floo aopaoltgr rmdmg ftm 18 to f5 par 
aani crooi«* #>od Ihai of etoal pipt* 

8. r«g^ 

fboraror faoaiblay diapaa a iag ikould to 4ano by grrvllgr from 
tho aoln atorogo arto* Btr olialiiolioii of tfto dl a pomtng panp tho oforvtion 
la oiaplifloi, and tgr allaJlMtloo of tho rmm^ goooTIm oiorofo ovoporoiion 

loaaoa aro rodooad* 

Aa iiKiieatod ta Sooticii m, f» loooiloa of lha taak fora 
aiar Inooloa a doclaloa la tha flali aa to oh othf it la tatior ta oUaiaata 
tho b ooata r poapa oa rooolHag or aa dlatribatioaf or oho t hor tho taak fora 
oaa bo oo oltaatad that booatar po^a will aoi ho roqalrod oa olthor ra>* 
oairlag or dlapoaalag* 

3« Vator Saparaiom and Clariflora 

aatar aoparatora ahould ha provldad for gaaollaa diapaaaiag 
aalta aaeh aa ahoo a oa Pigata 8 la tho Appondlx and eJLorlfiars for dleool 
aoah oa aheoa oa flforo 9 i» tho Appaadia, It hoa boon ub eona d that fro- 
q ao ai ly oatar oaparaiora aad ^riflara do aot porfora tha fhactlooa for 
ahlah thagr ara doalgnad dao ta laak of attantioa oad aalatoaanoa* Ta ba 
offaeilra thio a<|ulpaoat aoat ba drainod rogularlj and othanrlaa proporlj 
aorod for* 

h* Safat(f Froaoutioao 

Laah a la iha violalter of iaavlag faelllilaa ahoald ba pro^tljr 
rapalrodf no aacfciwg rogalailoaa aaot ba rlgldljr anfaraad^ opaiK proof 
noaolaa and tcx^a aaot ba aoady aitP^Mioa proof olaatriaal flxUiraa mat 
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te «n4 •lActrloal frouw^ing ooan*oiloM HMi b* «tta«h«d to tank 
uraaka bafora flllliig la aeaMMod* 

For a aafatr prograa to ba affaeilva, poraomal mat ba aafatj 
aooaelooa and iboroa^tljr Indoatrlmtad la lha uaa of aafatr danrleaa and 
aafotf aaaaaraa* Indiffaranoa and oaralaaanaaa amnat ba tolaratad* 



V. SJSmAKt AM) COHCLOCIOIfS 



DafloWMl#* «^L«t«4 In Um tgrpn of Mtorn fV>oI lundlljif fAeill- 
ilM erootnd at Bvmi ndvanond bMW dkirlng lodd ¥«r XI* Th« nnjor 
dnficlanelM and potaDiIn i«— leltal na un nra a aim Manarland aa fallonat 

(1) TM aronnd Una far Unlcara aaa in aaaa 

oaaaa aotoaaalaa. loproaad nnaariaXa and 
aanlpnoot hafva baan dtanlo^ad Uiiaii aaia it 
lioaadbto %o diaatncfa a f <-€ tin l ia r a% 

a raia in anaaaa af OOOO barraAa par Iwnr* 

rt' on anlatlna ^miia ra aboald ba 
nodlflad aa praeMoaMa ba inelnda Uw 
laiaai Inpramaaniai nan Uarinra atnianaly 
mil ba prorldad with tba noat nodam panpa^ 
hoaaa aod aaeaaaariaa, 

(2) raiJm of aaa laaddiNl llnaa aftar onljr a 
Miort parlad af aarriaa aa rl a na l y llnttad tha 

aaafaloaea af aona of tha afaiana* Tba oaafal 
Ufa af aaa laadlng llnaa aan ba l an ct h a n a d W 

praUatlng Uia plpa afa l aiat abraaion and aarraalon. 
Pratidlns a ditoh br blaating or aUiar naana #)ara 
tlia Itna aroaaaa r aa yh aeaan baitan ar aaral raaf a 
and adaaaataSbr «a44btUig tba pipa mil aUarlata tba 
aibraa l aa affbai of tha raalia and tha aoral* O aatad 
pdpa la daairaMLa im* aaa laadinf Unaai b ona mr^ it 
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«lw«Id Bot QMd orIbm aBtarlala 
•vailaMU far propartor ooatdac tfea Jolnta* 
Cathadio pratoctUo mn ba ap^llad tor aaana 
af anodaa %a ■Ltlcata alaetroljrtie aorrodlaa 
of tha ataal p&pa, 

(3) THa aM^jaritr af be aa^ ar atatloM tnatallad 
pra a a wt ed oparatlonal and aalntanaoca prxi» 
blaaa» roapa aara afban not aaitabla for tha 
tTpa of aarrlea in #dali thagr vara vaad Md 
aaahanioal failuraa vara ft r o ^ t a ot . 0i^ pvipa 
daalpiad for fbaX ia ba bandlad aiioold ba 
iaaiallad ta p r a vaat laaicafa and attandani fira 
ha a^ rdi, tvarjr oonaldaratlan paaaibla aliottld 
ba fitao to tlw lagrout and loaailon of tank 
faraa vl%b a rWv to alinlMtlog tha aaad far 
booabar atatlana* 

(li) Llttla lanataetlan vaa panovldad aaatnat aorroalea 
falloraa In aKara pipallaaa and tanto, CcRTvaian 
failnraa in ataal plpallnaa can ba rr> 

daoad tor aap;«rtlas ^ liaaa on ald^ abcrra- 
groand and ap^ijlne brvab-on aovtiae** 
it ia naoaaaaay ta la;f tha plpa mdtFfXomiA, 
aathadia protaetian oan ba afipliad bgr na a n a of 
anodta* firuah-en eoatlnaa oan ba appliad bo 
tacdn bo raktea oxidatlcn tni eorroaiva tandae* 
aiaa of alaetraljrtaa* Anodaa am ba vaad ba 
oatbodieally pratact tha andaaaida of tank 
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($) Imamt am to mrm oi co o- 

sLd«Mhi« MiniWAa* EnoMimtlaa Iomm* mb bs 
•p^rMlaMgr rB4 a» » 4 kr ImUJLIbUoo of kBllMQ 
kroothor yf4r r ooo Y ory ^r«t«BB* SUci4m* 4 
koUom kroBWiar •qulpMBt 1 b • «!«• iBpgi «f 
OApMLtiM iB MBMroiBUjr •M l i ttf * AlSO B 
Mpor rtBOMcy BimiBB ubImb eoXlapBlblB^ piUoir- 

iBBkS BMt plMilB flpB 1 b OOBBldMBd 

fM Blk i B , An «fpBr«li Ht fB BUg B oX tBB pillM- 
ilMClB4 tmkM is kbiy Mr bB flTBi MB« 

Xsr istarla fMl s tM igs ami lator M g rs rW i 
%o 0 M koldsTB* 

(4) firs eoBtssI dssisss «sn» jsDsrsllr iAsMMsts* 

^sriBstsi wrk is kslBg Asm kf tbs tfsir so 
isprossil flxs soBriroX bA snA proos<ksrss* 

( 7 ) ktssl is B critiosl mtsrlsl 1 b tim of mt* 

AIbs Btssl Unlm ars bssvy itsas is shl^p* 

L\i^i MljM plsstis pips sad tsaliB hsvs bssa 
dBMisiMd sliLsh ssB ks askatituisd for s%m 1 iB 
Aisiribstlcsi arstSBBy Mars sspsiiiiM saA 
p arM s siss Bill parmit* 

siiUs B g BS B Sii k sBss sf Ibs fkisTs bQX prsksMr bsM tbs ssao 

fkact i oBS M tbs basss sf l^ld Bar II^ tboir ohsrsstsristiM aar ks gsits 
BiffsTsat* Tbs trps of kSBss io ks ksili will ks dsWralBsd br bbbt 
fasiors Bgsh ss tbs ssfsbllilisa of ibs snsM* tbs stisrsstsriatisB sf tbs 
tbsstTM> ibs g s n s ra l sirstsgie plam^ t s c t.l o sl d a s s liy Bs a t sf nsv tsaapom 
sa4 ths stcsactb aad dlBpssiULoo sf tbs sasaf forsM* Tbs ami oo!E>1*k 
(grps sf sMs a oad bass is that la sbiob tbs ifOBOdf air sad bsbbI forsss 
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■Mi ttATt llfldtoA r«ftl itet hM bMn tht »9in» af lat«Miv« am- 

pkiW-oM and air aoatet asd^ atdia atill a ab jao t la aa m atr atiaakf r^d-dlj 
daralap itmvoR aajor faallltiaa far %Im aappart of flirtfcar offanalaa 
apaaailaoa* 

iaaaaaa tl» afraaMaaiiaaa of ao/ effanalaa la fraail/ Iweraaaai 
Ip daaraaalng tha # a i w aa ffoai #tidi lha affanaita la laawalnd^ it alll 
aloora ba adoan tt gao Ma ta opaaata 6am adymcad b a a aa am aleaa aa poaalbla 
to Mm anaap* Tba av«r Inapaaateg daaaad far g ra a ta r fira paoar and 
raatar aobilitp in all am foraa a a aa n a 4 ~ r aa%a r ■aabaeiaatlanf a eraatar 
Mod for ta<>nloal loproroMita and for anlntananaa parainwal and 
raelliiiaa* Thla^ im tamm, Inara a aaa tiw al r aa 4 ^ I1I4I1 ratio of onprort 
foraaa to aodbat for oam, alUiali na an a HMt it la aora inportant IMn araam 
Uiat oar adaanoad baaaa ba aabaoan t tal In thadr pradoetiaa aappart oapaaltgr* 
An offlaloncp naab M^r than Unit aoManad in Hm part ia abaolutaljr 
aaaa nt ial if adanaoad baaaa ana to ftAflll tbair nlaaion In tha futuro* 

Rav aaaa ara not nan aolalp an tlia aiporiaoaa foinad and laaao n a 
laamad fren praTiena a«ra. i aaaaa r » aHalnatlan af taduiloal pro- 
blMO aneoantarad in tlw aanatnaottan and aparotian of lha balk fVial Handl- 
iM fbaUlilaa at nrvnl ad aanaa d baoaa bath *arld Var n and tl« 

paat nar y—ra la obal o n a ip tha fitni atop in paMidtof lapraaad fbaiUtiaa 
for tha naxt nor* 

It la bd^iljr proboblj that « naoMr of aa-otUad "taaporaay* 
fbal ayalana arae t ad at advonaad b a a aa daring aarltna nop af naeaaallp 
innaln in oarriea an indafinita paalad af tdna afbar bba aaaaatlon af 
baatiliUaa. Zt la, tharofaro, amalniad Uwt tbaaa faalllldaa ahoald bo 
daaignad and oooatnatod not anlp to apa r ata with aanlnan naahaniaal 
affleianap and alnlinin loan of fbala handUd, but aloa ba flna tha naadLaun 
lan^th of aanriaa praatioabla. 
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A. 

Th» f«Ho«laf r*6waond*iiom rvlatlas %o wSvMMd bftM IVmI 
faeilitlM art a*d« vlth a t 1«« to attajjiliic tho objootivM dWd on tho 
p ro— ding pof—« vis* Ispro— d —ohsalosl offloi—C 7 « odniaia loos of IVmI 
handlod and apyl— Xangtli of oonrl— • 

(1) It is rosooHondod thod o— loading Un— bo laid 
in a dltoh — r— s a ro— of botton or ooral 

roofs — d that tbo plpo bo adoqoatoly — ifbtod* 

(S) Cothodlo protooilon tgr —a— of noffi— 1— onod— 
is rooo— doll for loidor— tor and ondorgroond 
otool pipoli— o and took bottono* 

(3) It is roooB—dii tbai ponp stotlono bo olSnlfiatod 
idiorovor protlooblo to rodn— oooto, flro hasordi 
and oalaion — preblono* 

(b) It is roooMoooilod that Ham laoldo of tanlw bo 
protootod fron — rrooien Igr tho nprlioatioo of 
tho pn^MT oooiing ootorialo* 

($) It lo rooo—ondod that tank oarfao— and ahovo* 
i^reond pipoU—o bo protootod firan oKidatlen hf 
palntlm and truoh-on eoatlngo* 

(4) Taper ro— v— y <rsto— of tho boUo— broothor 
tgrpo aro rooonnandod for laotaUation in oon> 

Jonotion oith gooolt— ot or ofo* Br—ihor balloons 
aro avallahla oenraorsially, or ooUapolblo tanka of 
pllablo — torlal oood for intoria f\«al otorafS 
probably oan bo o on vor t od to f— boldor oonri— • 
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( 7 ) pUailo pkfm and tMka •rm wac— an^d m 

•ubalitelMa for atodL ahara ftaaibla. 

It Mart bo roa lla od tbai ja awtloa pzoblaoo of aopplir and 
poroonnal aro ininaXvod in Mio oonatroo tl on aad oporoiioii of odvanead baoo 
^ol handllnc faaUiUooi If tha MUrlala oaUod for on tbo plan art 
not ovoilOblo> than it la n a c aa a arj to loprorioai and if onpcrlancod 
poraoimol aro not amnohlo for oporotioQ of Hia faollitioo than laon- 
poflonoad poroennol noat bo oaod* 

In ganaral no attonpt boo boon nada to analjroo pratlano ro- 
latod to ihoaa ttaa foetora. 
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